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1. INTRODUCTION 
1.1. Relevance of research 
According to current Europe 2020 context, the State Members are commited with the development of an 
inclusive economy with a strong emphasis on job creation on poverty reduction. Align with that objective and 
within the same strategy, the EU has undertaken to reduce greenhouse gas emissions by at least 20% 
compared to 1990 levels or by 30% if the conditions are right, increase the share of renewable energy in final 
energy consumption to 20%, and achieve a 20% increase in energy efficiency.  Nevertheless the 
accomplishment of some of these aims may worse other areas. The implementation of some energy efficiency 
measures may be not affordable for the whole population, especially for those more in need who are at risk of 
being left behind.  
In addition, peak oil phenomena and fuel raising costs (Campbell & Laherrere, 1998) are also relevant issues to 
assess, because the way cities work could not be the same without this kind of energy. It is very important to 
tackle the probable lack of this sort of power source. Nowadays, a large part of the planet's population located in 
urban and suburban areas is oil dependent, therefore a sudden rise of fuel prices could be a social disaster and, 
acording to some studies (Sempere & Tello, 2007) and, this rise will take place in a few years because peak oil.  
1.2. Aims and objectives of the study 
Show the whole picture of social inequalities due to energy dependence. 
Identify the energy expenses / needs of the population in each of the land scales 
Identify the capacity of the physical support to meet the needs of the population and to address the social 
inequality problem derived from the energy dependence. 
2. SOCIAL EXCLUSION RELATED TO ENERGY USE 
2.1. State of the art / Literature review 
Physical planning, the roads layout and location of uses and intensities are the big items ending setting the final 
energy consumption of a territory. In this context, the spatial segregation is one of the causes of the high mobility 
form life of our society. We not only spend much time on these trips, we also consume a lot of energy in them. 
During the last decades, the metropolitan areas have been growing laying in the abundance of fossil fuel energy 
(Fernández Durán, 2011). The characteristics of those areas are low density suburbs with single use zoning 
(spatial segregation) and the proliferation of car dependent communities. There are a lot of ecological, 
environmental, social and economic problems related to the growing of the Metropolitan sprawl.  
The lack of mobility could be, by itself, a cause of social exclusion without being linked to other kind of privations. 
One of the most accepted definition is the following: 
It is the process by which people are prevented from participating in the economic, political and social 
life on the community because of reduced accessibility to opportunities, services and social networks, 
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due in whole or part to insufficient mobility in a society and environment built around the assumption of 
high mobility. 
(Kenyon et al. 2002). 
 
 
Figure 1. Energy production, energy consumption and national energy balance 
The best known form of social exclusion related to energy up to date is fuel poverty which can be defined as the 
'inability to afford adequate warmth in the home’. Yet to be officially defined by the EU, UK was the first state 
member in launching a Fuel Poverty Strategy in 2001 (Boardman, 1991; Warm Homes and Energy Conservation 
Ac t, 2000) in which a household was considered to be fuel poor if it is unable to have adequate energy services 
for 10 per cent of income (DECC, 2010).  
Since that date some other methodologies have been developed for the rest of Europe based on households 
reported data in the European Household Living Conditions Survey (Healy and Clinch, 2002)    
In Spain, fuel poverty has not been recognized but recent reports show a rate of 15% of Spanish households 
under fuel poverty threshold (Tirado & Herrero, 2014).  
3. MATERIAL AND METHODS 
Our intention is to show how it affects the energy dependence in different levels. For that we have structured the 
document in three distinctive scales: metropolitan, urban and neighborhood. Depending on the scale on which 
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we are working, several indicators will be analyzed. We will always try to explain how each scale energy 
consumption affects to the socioeconomic indicators. 
First of all we analyze mobility of the metropolitan Madrid scale. In this case our work is based on 2001 census 
data and other available sources. Crossing this data, we analyzed the movement of one municipality to another. 
Similarly, a cross on indicators associated with mobility required for work based on the income of each of the 
municipalities of the metropolitan area carried out that year. 
Given the importance of mobility-related shopping and leisure, in the fifth chapter we have focused on this 
aspect. To do this, we have focused only on three very different peripheral towns. Although different from each 
other, they can be considered as a the representative model in their territorial context. For this we analyzed the 
Relation between dependence on private vehicle for shopping and leisure, and ratio commercial stores/ housing 
units in each. 
In a third step we referred to the neighborhood scale and dwelling. In this context we have analyzed the 
exploitation of Spanish Surveys for different levels. We work with the Family Budget Survey data and with the 
Household Living Conditions Survey data. Both data referring to 2011. To know what happens to the energy 
dependence in this scale, we also work with the 2001 data census and with the Households and Environment 
Survey data from 2008. 
4. FORCED MOBILITY IN THE METROPOLITAN AREA 
4.1. Dependence on fossil fuels for the access to work in Madrid Metropolitan Area  
In the metropolitan and urban scales, the energy dependence is associated to transport. Taking this into 
account, it must be highlighted that the 98% of the energy used for transport comes from oil. Therefore, the 
transport related vulnerability has a higher risk than others, because it relies on a specific sort of energy, the oil. 
The first approach to the issue of energy dependence was done in the metropolitan scale, where a general 
overview of the forced mobility situation was carried out. It is understood by forced mobility the people’s journeys 
from their residence to work. Thus, the study was focused in employed population over 16 years old, who use 
private car transport in their commutes to work. In the metropolitan area map (Figure 2) is shown the very high 
number of municipalities where the percentage of commuters to work by car is above 40% of the total 
commuters. Also, a few towns reach almost 70%, such as Cobeña, Daganzo de Arriba or Ajalvir. 
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.  
Figure 2. Forced mobility map: percentage of the employed population over 16 years old, who use private car transport in their 
commutes to work. Self compilation (INE, 2001). 
As can be noted from the figure 3, in all the municipalities (except for Madrid and Arganda del Rey), at least half 
of the car commuters travel daily to another municipality. This is an additional negative factor for their 
vulnerability situation, because they may not be able to change their mean of transport (into city buses, cycling 
or walking) due to the long distance. The cases of Arroyomolinos, Boadilla, Cobeña o Velilla de San Antonio are 
particularly serious, because the percentage is more than 85%. 
 
Figure 3. Forced mobility map: percentage of the employed population over 16 years old, who are car commuters and work in 
other municipality Self compilation (INE, 2001). 
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Figura 3. Forced mobility map: percentage of the employed population over 16 years old, who are car commuters and expend more 
than 30 minutes. Self compilation (INE, 2001) 
Another relevant factor analyzed is journey time. Car commuters who spend more than half an hour are more 
vulnerable because they expend more petrol and if they decided to change their mean of transport the journey 
trip would take a disproportionate amount of time. At least half of the car commuters from Algete, boadilla, 
Cobeña, Galapagar, Las Rozas, Torrelodones, Velilla and Villanueva de la Cañada spend more than half an 
hour.  
4.2. Urban and social consequences of metropolitan forced mobility model 
A per capita income levels analysis was done, once the pattern of mobility had been studied. This new analysis 
let us know if a specific municipality or town is above or below the average income level of the Autonomous 
Region of Madrid. As shown in the figure 4, the majority of the municipalities located in the south and southeast 
has the lowest income levels in the metropolitan area. This map clearly reflects a historical socio-spatial 
segregation in this region, where the high income population is usually located in the north and the working class 
usually lives in the south. 
In order to calculate the energy vulnerability cross-indicator the following indicators were used: 
                                                  Municipality car commuter level 
Energy vulnerability cross-indicator =--------------------------------------------------- 
                                                Municipality income level 
The higher this indicator is, the higher is this municipality energy vulnerability. The most affected municipalities 
are shown in figure 5. 
There are a lot of municipalities with high energy vulnerability due to a high car commuter level and a low income 
level. This vulnerability could be worse in that cases where the journey time is longer than half an hour or the 
cars commuter travel to another municipality. This will be the case of, for example, Daganzo de Arriba. In 
addition, this municipality, with just buses (neither train, nor underground, nor night bus service) is a clear energy 
vulnerability example. 
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of mobility is more related to the different lifestyles and social relations found in the center and in the peripheral 
towns of Metropolitan Areas. 
For this analysis, we have selected three peripheral towns of Madrid Metropolitan Areas: Alcalá de Henares 
(historical town which had an important industrial development in the 60s and 70s), Getafe (southern town 
whose urban development was strongly conditioned by the industrial growth since the 60s), and Las Rozas 
(residential town with sprawl suburbs for higher classes). We have opposed the mobility in these three towns 
with the one in the central districts of Madrid Municipality. 
The Figure 2 shows the relation between the ratio of commercial stores for housing units (axis X), and the 
dependence on private vehicle (axis Y), for different neighborhoods in the three peripheral towns and in the 
central districts of Madrid. The first conclusion we can infer is that private vehicle dependence is considerably 
higher in the metropolitan periphery than in the downtown, proving that the metropolitan spread has been based 
on the universal access to private vehicle and on the abundance of fossil fuels. 
The second conclusion is the relation existing between the urban support (balance between commercial stores 
and housing) and the dependence on private mobility. We find that the peripheral towns show a more direct and 
“canonical” relation between these data: The higher the commercial services, the lower the private vehicle 
dependence. This expectable relation is quite clear in the periphery, in which we find a wider variety of 
situations: from low commercial ratio and high dependence in Las Rozas, to the opposite case in most of 
neighborhoods of Alcalá and, specially, Getafe. 
However, the neighborhoods in central districts of Madrid perform in a different way. Most of them are placed in 
the same area of the chart, with medium-high commercial ratio and low car dependence, being the only 
particular case the commercial hubs in Centro or Salamanca. Madrid downtown presents a more balanced 
commercial structure, with enough facilities for shopping and leisure in all the neighborhoods. This balanced 
urban support allows a lower dependence on private vehicle in all the neighborhoods, either with higher or lower 
incomes. So, in the downtown we do not find the direct relation between commercial services and private vehicle 
dependence that there was in the periphery. 
5.2. Urban and social consequences of metropolitan model for shopping and leisure 
Considering the previous results, we can conclude that the urban structure of the traditional downtown allows a 
lower dependence on the private vehicle for the access to shopping and leisure and, consequently, lower energy 
consumption. On the other side, the peripheral towns are related to a model of mobility with a high dependence 
on private vehicle, even for these not-working activities.  
The chart reflects also the existence of a simplified and polarized model for access to shopping and leisure in 
the periphery, in contrast with the balanced one in the downtown. The difference between the two metropolitan 
spaces is the urban support: The neighborhoods in peripheral towns have been developed according to a 
commercial model based in malls, with low presence of local stores and huge differences between the different 
areas. In this model with large distances between the different uses, the access to energy and fossil fuels is the 
parameter which determines the accessibility (or not) to the different services. Consequently, in a future oil 
shortage scenario, the population with lower incomes would be the one who could not access to these primary 
services. 
Energy dependency at the urban scale and its social consequences 
 
Young Planners Workshop 2013 – ETCTP/ 10th Biennal of European Towns and Town Planners 
City without public Economic Founds  
Cascais – Portugal September 2013 
 
 
 
Figure 2. Relation between dependence on private vehicle for shopping and leisure, and ratio commercial stores/ housing units. 
Self compilation 
Energy depend
 
Young Planner
City without pu
Cascais – Port
 
6. NEIG
CONS
6.1. Reside
The strong 
Energy Rep
consumed 
energy is us
6.2. Social
In line with
consumptio
First results
than the 10
SILC, indic
declared ar
their dwellin
The exploit
showed diff
domestic fa
presence of
months in w
declared us
Figure 3. Hea
ency at the urb
s Workshop 20
blic Economic 
ugal Septembe
HBOURH
UMPTIO
ntial sector
energy dep
ort (Fenerc
within it. Be
ed in air con
 consequen
 this intens
n can be fou
 obtained fro
% of their inc
ated that 2%
rears in utilit
gs.  
ation of data
erences in h
cilities, the 
 heating and
hich househ
ing the heat
ting and cool
of months 
an scale and it
13 – ETCTP/ 1
Founds  
r 2013 
OOD A
N 
 energy de
endency of 
om, 2012) w
sides that, 
ditioning. 
ces 
ive househ
nd among fa
m data gath
ome in ene
 of house
y bills within
 from the H
ousing faci
difference b
 reaches th
olds tend to
ing for three 
ing availability
with heating in
s social conseq
0th Biennal of E
ND DW
pendency 
Madrid hou
hich makes
according to
old energy 
milies accor
ered in Fam
rgy bills in 20
hold declare
 last 12 mo
ousehold a
lities which 
etween hig
e 30% when
 turn on the
months whil
 according to 
 use dependin
uences 
uropean Town
ELLING
seholds is r
 the reside
 data from 
use, it sho
ding to their
ily Budget S
11. Further
d being un
nths and 9%
nd Environm
are strongly 
her and low
 it refers to 
 heating wa
e only the 35
household inc
g on househo
s and Town Pla
 SCALE
eflected in t
ntial sector 
the project 
uld be que
 economic s
urvey showe
more, for the
able to pay
 had leakin
ent Survey
related to t
er income 
cooling. Fur
s set out. A
% of lower 
ome level (per
ld income leve
nners 
. HOUS
he last Auto
responsible 
SECH-SPA
stioned wh
ituation.  
d a 13% of 
 same year,
 to keep ho
g roof, damp
, according 
he presence
households 
thermore, th
lmost the 60
income fami
centage of hou
l (percentage
EHOLDS
nomous Re
for the 24%
HOUSEC, t
ether some
households 
 explored da
me adequa
 walls or ro
to househo
 of fuel pov
is almost th
e variance i
% of high cl
lies affirmed
 
seholds) and 
 of households
 ENERG
gion of Ma
 of the ene
he 66% of 
 inequalities
that spent m
ta from the 
tely warm, 
tten window
ld income le
erty. Regard
e 20% for 
n the numbe
ass househo
 that.  
Figure 4. Num
) 
Y 
drid 
rgy 
this 
 in 
ore 
EU-
6% 
s in 
vel, 
ing 
the 
r of 
lds 
ber 
Energy depend
 
Young Planner
City without pu
Cascais – Port
 
Given these
enclosure d
existence o
with higher 
households
cold and ho
Once the in
of Madrid, 
neighbourho
Neighbourh
Part 4.2.2, i
Through the
conditions a
comparison
add more, 
increase ho
a higher pre
before the f
buildings in 
 
ency at the urb
s Workshop 20
blic Economic 
ugal Septembe
 results, it c
ata was ex
f blinds, dou
rates among
 are forced t
t houses. 
Figure 5. P
equalities re
a neighbour
od, San C
ood Catalog
t is a worker
 study of d
mong low c
 between Sa
the use of 
usehold vuln
sence of old
irst energy e
poor conditi
an scale and it
13 – ETCTP/ 1
Founds  
r 2013 
ould be argu
plored as w
ble glazing 
 higher inco
o spend mo
resence of the
lated to she
hood was c
ristóbal de 
ue (Hernán
s neighbourh
ata relative
lass society.
n Cristobal 
electricity a
erability giv
 buildings w
fficiency reg
ons were ac
s social conseq
0th Biennal of E
ed those ho
ell in orde
and window
mes. Derive
re money in 
rmal efficiency
lter were se
hosen as a 
Los Ángele
dez Aja, 20
ood and pre
 to the hous
 In line with 
and Madrid 
s heating e
en constant 
as reported.
ulation in S
counted.    
uences 
uropean Town
useholds en
r to apprais
s with therm
d from this fi
energy bills 
 measures in 
t up among 
case study 
s, located i
11). Moreov
sumably wit
ing stock fr
data obtaine
mean values
nergy sourc
arising of ele
 That is a re
pain, launch
s and Town Pla
joy more ef
e dwellings
al break rev
rst housing a
or, in case t
dwelling enclo
different inco
in order to 
n the South
er, in accor
h low incom
om 2001 ce
d from the H
 showed a l
e is pointed
ctricity cost
levant item g
ed in 1979 
nners 
ficient house
 thermal pe
ealed differe
nalysis it ca
hey cannot 
 
sures (househ
me groups 
down the s
 of Madrid
dance with t
e families.  
nsus, there
ousehold a
ower heating
ly higher in
s. Regarding
iven that the
(CT-79). At 
s. For that r
rformance. 
nces amon
n be stated 
afford it, suff
old percentag
for the Auto
cale of stud
, is part of 
he method 
 were state
nd Environm
 and cooling
 the neighb
 the quality 
 majority of
last, a highe
eason, dwe
Results for 
g income le
that low inco
er from livin
e) 
nomous Reg
y. The selec
the Vulnera
implemente
d poor hous
ent Survey,
 availability
ourhood wh
of the buildin
 them were b
r percentag
lling 
the 
vels 
me 
g in 
ion 
ted 
ble 
d in 
ing 
 the 
. To 
ich 
gs, 
uilt 
e of 
Energy depend
 
Young Planner
City without pu
Cascais – Port
 
Figure 6. L
7. CONC
In progress 
8. REFE
A. Moreno J
confort clim
otra forma d
A. Hernánd
Gómez, e
http://habita
B. Boardma
Campbell, C
Fernández 
Virus Editor
Instituto Na
Kenyon, S.
Promoting I
SEMPERE,
la transición
ency at the urb
s Workshop 20
blic Economic 
ugal Septembe
ocation of San
LUSION
RENCE
iménez, Fe
ático en los 
e desiguald
ez Aja, M. V
t al., A
t.aq.upm.es/
n, Fuel Pove
. A., and J. 
Durán, Fern
ial / Libros e
cional De Es
, Lyons, G. 
nclusion Thr
 Quim y TEL
 energética.
an scale and it
13 – ETCTP/ 1
Founds  
r 2013 
 Cristóbal de l
between
 
S 
rnández Ga
entornos re
ad socioesp
ázquez Esp
nálisis urb
bbvv/bbvv.h
rty: from Co
H. Laherrere
ando (2011)
n Acción. 
tadística (20
Y Rafferty, 
ough Virtual
LO, Enric (c
 Barcelona: 
s social conseq
0th Biennal of E
os Ángeles wit
 San Cristóba
rcía, F.: La d
sidenciales 
acial" 
í, C. García 
anístico d
tml , access
ld Homes to
  (1998), “Th
 El antropoc
01): Censo 
J.: (2002) “
 Mobility.” Jo
oords.) (200
Icaria. 
uences 
uropean Town
hin the city of
l neighbourhoo
istribución e
de las capas
Madruga, Á
e Barrios 
ed: July 01, 
 Affordable W
e End of Ch
eno. La exp
De Població
Transport an
urnal of Tra
7) El final d
s and Town Pla
 Madrid and Fi
d and Madrid
spacial de l
 atas, medi
. Matesanz P
Vulnerab
2013. 
armth, Lon
eap Oil”  Sc
ansión del c
n Y Vivienda
d Social Ex
nsport Geog
e la era del
nners 
gure 7. Dwellin
 mean values
a renta en la
as y bajas d
arellada, E
les, Madri
don, 1991.
ientific Ame
apitalismo g
. Avalaible A
clusion: Inv
raphy nº 10,
 petróleo ba
 
g characteris
 Comunidad
e la Comun
. Moreno Ga
d, 2011, 
rican, March
lobal choca
t : Http://Ww
estigating th
 pp. 207-219
rato. Del fina
tics compariso
 de Madrid
idad de Mad
rcía, J. Algu
available 
:78–83. 
 con la Bios
w.Ine.Es 
e Possibility
. 
l del petróle
n 
. "El 
rid: 
acil 
at: 
fera 
 of 
o a 
Energy dependency at the urban scale and its social consequences 
 
Young Planners Workshop 2013 – ETCTP/ 10th Biennal of European Towns and Town Planners 
City without public Economic Founds  
Cascais – Portugal September 2013 
 
Tirado Herrero., S., Jiménez Meneses, L., López Fernández, J.L., Martín García, J. 2014. Pobreza energética 
en España. Análisis de tendencias. Asociación de Ciencias Ambientales, Madrid. 
La Distribución Espacial de la Renta en la Comunidad de Madrid. Análisis y Aplicaciones. 
http://www.madrid.org/iestadis/gazeta/publicaciones/iesparentano.htm 
¿Está equitativamente repartida la contaminación sonora urbana? Una evaluación desde el principio de justicia 
ambiental en la ciudad de Madrid 
http://estudiosgeograficos.revistas.csic.es/index.php/estudiosgeograficos/article/view/70 
Desigualdades sociales en salud en la Comunidad de Madrid 
http://www.madrimasd.org/blogs/salud_publica/category/desigualdades-sociales-en-salud-en-la-comunidad-de-
madrid 
